EPR characterization of the CP47-D1-D2-cytochrome b-559 complex of photosystem II.
A photosystem II complex consisting of a 47-kDa chlorophyll-binding protein (CP47), the reaction center proteins D1 and D2, and cytochrome b-559 was characterized. Trace amounts of plastoquinone were found, indicating that the primary acceptor quinone QA has been extracted during purification. However, in the presence of ferricyanide, an EPR signal with the characteristic line shape and g value of the tyrosine radicals associated with photosystem II could be photoaccumulated in the majority of the reaction centers; in the absence of ferricyanide, or under low-temperature illumination conditions, a 9.5-11-G wide signal with a Gaussian line shape was observed at g = 2.003. Neither signal is observed in D1-D2-b-559 complexes, indicating that retention of CP47 produces a more native, but quinone-depleted photosystem II reaction center. The tyrosine radical photogenerated at room temperature can be trapped at cryogenic temperatures; results are presented showing that this radical can arise from tyrosine YZ, from tyrosine YD, or from both species. Low-temperature EPR spectroscopy also revealed a pronounced split signal with contributions at g = 6.05 and g = 5.75, which is attributed to high-spin, non-heme Fe3+ with axial ligation symmetry which is probably the non-heme iron associated with the acceptor side of photosystem II.